Mechanisms involved in the activation of ischemically sensitive, afferent renal nerve mediated reflex increases in hind-limb vascular resistance in the anesthetized rabbit.
Acute occlusion of the renal circulation in the anesthetized rabbit results in a neurally mediated, reflex increase in hind-limb vascular resistance, which is flow rather than pressure dependent. This suggests that the activating stimulus could be ischemia. In the present study vascularly isolated kidneys were perfused with hypoxemic or hypercapnic blood, and the hind-limb vascular response was measured. Renal perfusion with hypoxemic blood resulted in an increase in femoral perfusion pressure (FPP), which was negatively correlated with the oxygen tension of the blood. At a PO2 of 36.4 +/- 0.9 mmHg (1 mmHg = 133.3 Pa), FPP rose by 34.4 +/- 5.7 mmHg. Renal denervation abolished this effect. Renal perfusion with hypercapnic blood had no effect on FPP. Prostaglandin E2, bradykinin, and adenosine are released during renal ischemia and have been implicated in the mediation of afferent renal nerve activity; intrarenal administration (prostaglandin E2, 10 micrograms; bradykinin, 5 micrograms; adenosine, 20 micrograms; as a 1-mL bolus) during renal perfusion with normoxemic blood elicited increases in FPP of 32.4 +/- 13.2, 19.2 +/- 3.7, and 55.6 +/- 17.8 mmHg, respectively. Intrarenal indomethacin, aprotonin, and aminophylline all inhibited the increase in FPP observed during renal perfusion with hypoxemic blood. These data indicate that renal hypoxemia stimulates an afferent renal nerve mediated increase in FPP and suggest that prostaglandin E2, bradykinin, and adenosine may all be involved in the activation of ischemically sensitive R1 chemoreceptors.